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(57) Abstract: A functional device 
formed by filling a functional material 
into a holed structural body and a method 
of manufacturing the functional device, 
the method characterized by comprising 
the steps of preparing the structural body 
having columnar members and an area 
surrounding the columnar members, 
forming a porous body by removing the 
columnar members from the structural 
body, and Filling the functional material 
into the porous body, whereby various 
types of functional devices can be 
provided despite the fact that a method 
for realizing the structural body of nano 
order is not yet established. 
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013 ARt£ 1 3 B ICte^nW&V^ £ftJl 5 5 4 4 tgfl^® 
5 54 3©Wfc, !3»Ji©3!Sfttt*l«fe*BWrr«lJiOfiSaJtSffofcD, IB 

^15544 twrsa 5 5 4 3©«»»tt'&se ; f»»*»fcBMk«f&'^ 

©T«»*^iKt'«>2:i* J fft>nT^« (#^¥7-7 3 4 2 9*f&$R#RI). 
Sfc, EfW«ft©*iiifctt«Wi 5 5 4 5 <^BIbT*< 

±IB^*©X/Vy ^ U >^(ci; O^Jl^nfeC o C r &3B«BT?K«fcttflR 

MPt (M=co, Fe, no tt»il©iMX *5^iifttttt^o;^iy 
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l*«JBbfc£K:1Mfe&«**. 
CCWSafiftfrfctt* fgl©*m£#^&£n3ttft©mn 0 0 Oifi* 

frzm&&®mm*MiRMz.&£^mte%<o'v$>z. mz, «s2o»w, 

8f£l©#tt£fl2©*m©£;fifc*tbT2 0 a t omi c%RJL7 0 a t 
omi cXKT©«^*rt*tiW&Jlfc)WB*b^. ^TT«, Hi 

ty;i/TnC7A©^w sffiv^i^cmiirs^ ±iB»mM*:*6i©fi© 

<&|5JS@i£#©J8fi&> 
*5SW©Slt«^iB»ji**Bli5K:S^iTSiW'rs. 0 3 »»58W©I8^ 

iB«iSEft©^i«ffi«©-«!i**-r«s:HT*4. se>^ 04ARtf4Bte# 

Z> a 04B«E!4A©^4B-4BT^Jofeff®EIl?^?>o 

0 3 \Z&^Ts 3 0 10 tt&K, 3 0 11 teTJ&Jl A, 3 0 12 KttiB&Jl* 
3 0 1 3teTfl&!B, 3 0 14ttEM. 30 15&MMK 30 16fcOTI 
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1T^§. $0t, H4AR(^4Bt*ViT, 4 0 2 0 40 2 

1 J4tt««l5fi««», 4 0 2 2«fttt&£tt®1t& 4 0 2 3 ttttttfllig*© 
HflRI, 4 0 2 4 fcWLT&So 0 4 BCDT^l 6 0 5 2 H. m 3 ©TifcJBA 3 
Oil, MttttJ|3 0 1 2, TiftlB 3 0 1 3^^tfeTSlfcfe0^5. 
5 #5e9TOl SI30 10 ©±fctt0fc:T%a A 3 0 11, ttfiBttJl 3 0 1 
2, TiftHB3 0 1 3, I3^JI3 0 1 4, &^S3 0 1 5, ^Lxmmms 0 
1 6-rt*Efi£nTV>S. 
ftKlflBM 3 0 14 fc*V*Ttt, *«H4#^4 0 2 0 £ftJR«ji4&ffi# 

m®i<Dm) 402 i*»6fe*. -€-n6tt^«je*®itg4 022(1 w>2 

10 0*J^i:UT">U3>*a^bfc»^lcH M^l~9nm©iffl^D, 
tttt«jg«KZ>raiB4 0 2 3^, 09*.tf3~l 0 nm©ISH©llTiaS£nS. 

MfU*&Rm&toQ>M% 2 211 1-15 nmOffll?J5 0 , 
R2 3H ^A.«*3~2 0 nm£>i&fflCDlfiT&3. 
15 #»HfcfcHT, IBflJi 3 0 1 4<DBffcfjm$. Ti&m ±\zmffi.mw.-%$l\z 

A^(D#M^ffltfJ; < 5t@ae$n§vU3> (&&V>«S i Ge) 

20 Ge) *^t*rs->U3>aP^ (fcSWiS iGe^) WftbTttfti/ 
>Jn> (&3V>teS i Gettfctt) tbfcft, ««3l4'ft:?K«ttt#aJ^S^tr 

25 I^K1iI2CDWtLTy'Ja>MUci^^JCt0^t5^ *s 
U3>©ftfr0fcS i Gefcffl^Sil.hfcT^S. 
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7)V$-VAisVn>mffli5 0 3 4«, ft#7;^^A$#5 0 3 1 

5 0 3 0ME**nfc«jfit*r«c:fc3W«»T**. r;P5-«>A» 

-££$#5 0 3 l#*#««fc-3fc^7;W#Ufc«**r 5CltT^7 
10 -So 

s/ij n >sp^ 5030 «w^4> tm^^n> (A 1 , S i w > T o,_ Y t 

^CIT, x<Dffi.ffl\tx = 0. 0 1-0. 2©ttfflfcASC:i:#iaFSbH. 
15 »WMb©|*7«U T»Ji^?L3WBIJtUfcll?^6 3 0-6 0 s e c 

fc*3* »2©«fttUTS iGe*JB^«^fctt, SiGeSB#5 0 3 0 
IftlUa^tiaMbStU (A1 P .(S i,Ge,^ ,. p ) t 0^tt£*. p 
20 ©®ffl&0<p^0. 2, Q©«HttO<a<l0«HfcA5;i£jW*LV>. 
£?£b<te, 0<p^0. lT&Zo Sfc, q©$&fflfct0^q^l 
3£<ht>nrfiT&&. *fc,»^JR!8tt0. 3 3 4^r^0. 9©ttffl-C*!K 
$?£L<te, 0. 3 3 4^r^0. 5©$&fflT&S 0 
d©7;P5=^A'>U3>*|jfifl:f4, M^ftft 3J&*tttt7;PS 
25 ©jt^5 0 3 2©|gffl*Unm-9nmT, ft^^-^ACDWIWS 0 3 3 
©f£ffl#3nm~l Onnn?&5©#,fcn 0 fccfe, Al-SiGeOiM® 
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m^\ts Ul&\Z.<b&fr?Z>tf&VtA 1 <DU&5 0 3 2(DmWtfl nm~ 1 5 n 
mt, &#A 1 (Dfflms 0 3 3©f&ffl#3nm~2 0nmT^5Ct^#ft 

*^JS^^^^^BJT«, HI4A5:tK4B0ft^^^4 0 2 1 £L 
5 1 0 $I l J#H££ : £'f3MP t (M=Co, Fe, Ni) &±f&fttTZ>mM& 

mmmo%%A 0 2 2.hL,T«l~9nm©|gffl 2 CD^JfBf S i Gefcffl 
HSfc^tt, 1~1 5nm£>iSffl)> ft^B#KD^H4 0 2 3&3-1 On 
mOD^ffl <fg2<EM#|8H;:S i Ge^fflt^i^i 3~2 0nmO$gffl) 
10 jtT&rK ^<DRft©7X^ httte2~l OS«T*«51i:3Wa*bVi. ft 
fc#£L<fck ttft«£4&©E&4 0 2 2tt3~7nm (SS 2 S iG 

e*ffl^S«^tt, 5-1 Onm) T\ fttt«fjg*©ISIH4 0 2 3 KU~ 8 n 
m©fffl (^2©ffll;S iGe^fflWl^i 7~12nm) T&3„ 

«t£#:$#4 0 2 0ft (A 1 x S i w ) T 0,. Y Z.O 
£%<Dx<D$m\t. x=0.01-0. 2T&£;i<!:jW£LV>„ ^2 
OW»dS iGeftfflHSi^i, fm&#m#}ts (A 1 x (S i y Ge,. y ) 
20 ) , O,., frZiSiZtf. Z(Dtg<Dx<Dl$m\*0<x^O. 2Ty©*&ffl« 

'0<y<lT*SCli:##3:bH. #£L<«, 0<x^0. 1» 
yflDttBSttO^y^lfTSJlt'biriiTftS. ttflStttlttO. 
3 3 4^z^0. 90$Sfflta5f9, #£b<te\ 0. 3 3 4^z^0. 5 
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Tabs. Tfet>-fe*»fHfl[©^:*^Co-r*>^*n*«SI»ttK:P t-^C 
i*3££#pJtigT&£. Ll 0 «fl'JI»ifiSWr*MP t (M=Co, Fe, N 

*fc> $mm3 o 1 4©TSUK:figrsTfl&SB 301 3^1x^10^ 

I^PlTti^ !Wai>K:*sr?sfeK:«fct)SllJK*^l|-rak:tt«»«!Iffli 
f c cflBST&SP t, Pd, Cu, I r, Rh^ofeot^ 
*fc*n6©^T?a6ttSit*lftfc (0 0 1) EldIlT^*Cfc«lffSl/K 
£©@Bft£<h3$SKfiT&nfc£ £&/&#WM;:, W, Nb, Ti, S 
i. Ofc£S— ttd0U£A/Tt>JitK SSfc, LI, , LI, tfc(iLl 2 © 

IB 3 0 1 3 £LT*>&1> 0 M;#tb\Z\Z. MP t (M=Co, Fe, Ni), 
FePd, TiAl, CuAu&±^tt?)Ll 0 liM, SfdiCuP 
tS^fr^TSLl, ilJiI>SfdiCu 3 Au,Al 3 TKFePd, , 
Ni,X (X = Fe, Mn, Al)> Pt, X (X=Co, Fe, Mn, As, 
Al)> P tX, (X=Ag, Au, Fe, Mn, Ni) *&£ftt?ZLl t M 
8MIHMh&*&»fcLT'bJ;V*. cn6T»JBB3 0 1 3©ffi»Jf3P© 

fcJ&fc (0 0 1) gSfaL/£MgO£$At-£il£/W3;b^o 

^dT©S^©M^|p]fClE^t^aE^JLfcm (Jf) fcM©fck fc 
c»»Ttt»g£ft&fofc (0 0 1) @HlS]bfcm (g) T&0> L 1, , LI, 

mmmm^mmmm^mufi (oon @T^$nxv^m (i), o^o 

ctt^ioWSIR (1) T?&D> L I, SMiJ«|jSTtt, S&Sil^lW {0 

01} ©T^^nxv^m (i) T***&*»*r. 
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i, mmi&t\$.mi 0B\zm?mmr$>z> o l i, gywiiitrai oci: 

*mM^BWi.<D fee t^ffi'OiL^ (face centered 
5 cubic) ©K&T&£ 0 

±I2(DE^S 3 0 14 KW3fttf#|j«g|tfr4 0 2 1 ©^tbT 
tt, ±m^-FMmB30 13t®1&M\ZftVT, 09&«BI6A75£6EfcJ; 
^7FRtf7 G£^«K, ?R8tt#<L 1, gy*'J®S£) 6 0 5 1 (06 A), 
(L 1 o 6 0 5 1 /#m&fe 6054 (H 6 B), * 

10 (LI, ftgl&ii) 6 0 5 l/tt«tt#6 0 5 5 (06 CK £fc 

YmWefr (Ll, &ftj«tifi) 6 0 5 1/UC«#:6 0 5 5/#i»#:6 0 5 
4 (06 EK (L 1 0 mm&) 6 0 5 l/#$£#6 0 5 4 

/tfe«ft#60 5 5 (BI6D) t^?MM*t% Z. ttfiaffl'V&Z. 

z.z.x\ mmmft (hi 0 mmmm) tt*«s*^tec«isiabT*o, 

15 *JKtt^R^tt»ttfls:ttS«gE^lRlK: (0 0 1) BaiPlbfc f c c#Kg£'bo 

£££#^£1-30 (Li,aaij*ao aram, MPt (m= 

Co, Fe, N i) ^iMfcl, Ag, Pd, Ir, Rh, Cu, Cr, P, 

Tft^tCuoViTti^^^chU «$gff#i*K;: (001) SBfaLT 

20 l^JlWSUs. £.f$fr<DM&mt CuEWc, W, Nb, Ti, 

Si, Ofc££-»m&±^/uTfc&V>. 

£fc> <lt»tt#»»tt v N i , Fe,., S^tb, Z<Z)$&fflte0. 6 5* 
£0.9 lWCt^ffJK, Sfcfc-fiBAg, Pd, I r, Rh, Cu, 
Cr, P, Bfc££^A/T?feftV>. #m&W&frte* Al, Si, Ge<Do% 

j:iBo®att# (l i 0 mmm* mm** mmmuuzhi. 
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±^6L1, (Fe s P t) /LI, %gij#§& (FeP t) (H7F) 

^Llo^IiJ^ii (FePt) /LI, afliJUUfi (FePt,) (07 G) ©«fc 
a&^/WiiT&So £©££, #«jgRfl©£im93ltn?&oTfc&V>U 

v*^ dftteu t«b i 3© f c c^3t, tfettLi, m\nm* li,s 

£g ttT, fttfS^ 3 ft £ S/fcRT & H £ £1:* b 

1 0 SfliJ«ji©cttlSlSBlRl$"ti-5 2:tt)iriiT»*. Ti&JIB 3 0 

1 3 fcfttt«BS*»4i-4 0 2 l^-gPffiSfem^^CTfe^St)^^. 
±IB©Sfc3 0 1 Otbm #^X> 7)V5.=.V&. ^7^f 

g«©«£ttffi&&te#-rsfc«>K:N i PIj|£*y*i£fc£K:<kDT«l®£ 

S$3 0 1 D <hTtt&JlB 3 0 1 3©fflfcWftttl 3 0 1 2£gfT£Jl 

tbT^-rscii:*^^**^ *<Dt%i$immz 0 l 2©J&£fc&g 

T&nterFift®A3 0 1 l&J?AbT43.< bK -fcOfcflre 

■ tbTHUNl, Fe M *^»frsil3WefflWP*D.Z©ttHtt0. 
6 5^50. 9 17!&SC:£d<33;b<, S&fc-SBAg, Pd, I r. Rh, 
Cu, Cr, P, B&£££A/T?fc&^. ZliDttTA^Mg OP, T 

miA3 0 11, W&MZ 0 1 2, T«B30 13tV^JIg#, £fctttfc 
3 0 1 2, MgOi, T&1B3 0 1 3 £V>5J£#T ! b«k<, ikW&M 
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(JNi, Fe,. z ©*§& (0 0 1) EtoUWaCt***?*^^ ^(Dfi&fDffi 
«iSlfr©i8jg^lsfeK:«5*>©T?*0» TIB01 1 (a) Xg75Sl 1 (e) X 
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11 (a) xm : muMz-fmmzMi&tz. 

11 (b) X© ^TO^HT07;U^-^A<i:->U3>(Z)^lt^ 

11 (c) Xg:R7;i/5r:^^U3>»jg^©fttt7;p5-^ Aa |j^ fe 
11 (d) XS : Kjffl^lCMP t (M=Co, Fe, Ni) SifiK^tf 

Mrs. 

11 (e) Xg : &IB»J1±K\ «SS*«tr^|»Jl§IB^^r5. 

±m<D&xm\z-D\,*T, nfcaio Titters. 

1 1 (a) Xg : T*ft»JBJfcIg 

*5ft£«fc* IlifcTilA 1 1 tTMMB 1 3 ©2ff£ttttttfl 12&7> 
.1 1 (b) Xg : 7Jl/5=W5/ij3>ijfi#0^lg 
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H2fc*UT, 1 0 0 3*«S«t» 2 0 0 3^/1y^U >?y 

— y^y S2 0 0 3±fC->Un>5 1 ^y2 0 0 2 £@BT£ d^T^^tlS (fc 
%2<Dttm\ZS i Ge*ffiViS#^-tt, 09*.Mt» S i fr£Ge 

T*oTt)^, fib, ^-^7;V5-!>AS^tttttt«|jg#Se/U3>ffi« 
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20~70atomic %T^D> £?£b<&2 5-6 5 a t om i c $ 
SKI0SIX&3 0-6 0 a t om i c%T*$>% 0 zsVn>miWrfcZ>Vmi*i 
T*na, ^U3>ffi«rtfc7;P5ri^A0fttt«B#^i[bfc7;uar:^ 
A->Un>^|ji#:^#5 2:t^T€2). ^2©^fclTSiGe$ 
a^bfc»^fctt, J£/&$ft£jgl4 I ©S iGeOift A 1 tS i Ge©£* 
0-7 0 a t omi cXT?**K $fSb<«2 5-6 5 a t omi 
c%, £££ff$b<fr£3 0-6 0 a t om i c SiGei*t^ 

«^H«T*n«, s i GemmmzA i (ommmmmmmistcA 1 - s i 

±IB(D7;i/5z:C7Ai:i/Un>(DfiJ'&^Ta tomic%t(t y'j3> 
£7;i^^£A©M^©gc©iy££^U a t om%fe^V^j;a t %tfei3« 

©->U3>i:7;|/S-^A©S*3£S^«fLfci:^©|lT?»«. 

±IEf!l'g-^^Tfi, a t omi c %£i£&£bT/BV>TV>3/^ w 
tX*#ttUTffl^««mt ->U3>^2 0 a t omi c%^±7 0 a t 
omi cXKT©*&tt x 2 0.6 5wt%^±7 0. 8 4wt%OT^§. 
atomic%^Bwt %^(Dtm\$. 7)15. r>)AOJIfl$ 2 6. 982, 
$/'J 3>©jrffi&2 8.0 8 6 ibT7;^r:£A£vUn><DMlt£* 
©> (fifttfc) x (atomic^) OHA*6w t XfcjWW*Jlt«tT*S. 

fc$5* C©«fc"5^«feT7;W5-^Ai/U3>«}jg#:S«^-r«t, 7;|^~ 
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;p<9&m£#:»/&U gEm$l$K#$£T3. ^£>t£<D7;i^~«}A« 
^<D?L&te 1 ~ 1 5 nmt'SD. P.l»3:3~2 0 nmT&&„) 

y h±tcg< =s u n :7*<E>ft£^.5 z. txnmxz*. 

$Ltc, ^mr^mtvx^ yvnyt7)v$~vj±&mmz : m&irz>m 
±.momzvxi$m2nt£7)i$~v&i'V ^>mmfci o o 7;i^ 

7;U^f>^£oflil07nm^ ; rtT^T*)J;^o ±$#<h«, ft^ii 
^SP©^^ltfc^T7;P^ri^A<Dia^8 0 a t om i c # 
tb<(i90atomi c%SU:^£LV>. 

&$7)\'$-V&®ft<Dm®*WLQffl/vX^%z/Vzyffift8<Dffi.fc 
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tte, ^U3>aJ^©fiJ5^«I^Jtfc*ViT'>U3>©«l^8 0 a t om i 
c %£U, ^b<ii80~98atomi c%> L< 9 3~9 

8atoraicWiJlK $&2<DttfttVT* SiGe^I^L 

fc^-g-fcte, fttKA lSB#©Jlffl£lfDiaA/W<5S i Ge®fr<Offi.m*. S 
iGeWm^ tttt«jg®«:IB#}jS#:**#6nT^n«, Al. O, 
Arft£0£S0^£^f bT*>J:V>. ijj»tbm SiGegB 

^©^MltlC^^TS i Ge©fiJ^8 0 a t omi c %U±. $?£L< 
tt8 5~9 9 a t om i c SlU.) 

$#8«, gm£tt©£4m3Mfettd'2 l©^ffl^DHtf*^W^e»^ 
3#m&#:g&#2 0£&3. ^>'J3>^8H Al, S i ©ffl/fcd^fcS 
©**ff*bV^ x=0. 0 1~0. 2,0?$b<teO. 0 2~0. 0 7^f, 
&2©*mtl,TS iGeSI^bfci^fcft &#A 1 ©jtgttl 

^t^Ri^A i ts i tGe t©m^it^e>^$nso 

. ±!2©^ig#:©fe^A1^7©^ffl^Dffl^^SS iGe^8«, 
tt^$n^ft«tttt#C!)^«H&«^2 1 CD^ffl&lR?)iB^*«Ett»^ 
5fc5#8tt#W#2 0£&$. RfciNDS iGeM8(t Al, (Si,G 
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e,. y ) ©»6^#^b<, x(D^S«0<x^0. 2T\ £F£ 
L<\$, 0<x5S0. 1W. £rcy<DmmteO<y<lT&Z>tf. O^y 

11 (c) xn : mmmmzmnm&v, ^v^y^mitt^xm 

mZ7)\s$~V&yV3>Mmft<D&W7)\s$~V2±®tt*ffi£;VT 

m$T*<DWtmmt\z&K), &W7)i$~v&®ft*mmisi£* mm^mn^m 
&t%o z.<D%&\m, isvuyfflmmmwtfc-vwtfc-zn. (ai x s i,_ x ) 

0 Y ,. y (X=0. 0 1-0. 2) ttzZo %2<DtmtLTS i Ge£ 

M^bfe^^«, S i Ge^liWftTM^n, (Al, (Si,Ge 
,-,),-,), O,., *C0<x£0. 2, 0<y<lt^. ^c, £F£L<&> 
0<x^0. y<D$Sffl«0^y^l£T3il£fc^iiri:&3 o ) 

ft*miRmzx.y?>!fisTnR%Mf$.~fz>xm'v&z>o ^w^c^'j 
ny^m^^7)i^^^(o^m^'rmm\zmmt^z.tr7)\ys.^ 

>®>fr<DWt4m, mx®T?mfcnm%*r<D7~-)vz?T>3Tmfc>yv 

ii <d) xn:mmn^\zmmm3^^ts^mmm%mL, mm. 

&fc> Mf2il?L*tMP t (M=Co, Fe, Ni) £ij&#<h*f 
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WcfeRTA (Rapid Thermal An n e a 1 i n g) £J; 0 
H©XgTtt* im+k&Rm&toQMP t (M=Co, Pe, Ni) 

io £¥*$<&¥;&flD ttlnm&Tlcf S UV*. 

EJUflDIgSfTd £ «fc 0 , fiM l/fclB«Ji&flWrs - 1 *tT?#«5. 
11 (e) lS:WEftJi±lc, #ttR*5ckr^fc»£|g&#jfc'f-5Ig 
«HJitt^7XTCVDttK:<fc0»l«-r5Jlt3W*LV». jTOJfte 

20 y< K©#fc|&Jt£tt« &©TtefcV*. 8 0 6 2 tta^lB^j^ffii&gP, 
8 0 6 5 &{i-*fMff&> 8 0 6 4tt^y FBSlBBT&S. 

ISSfc, ffi£M£@¥3£gff9 0 7 2&ftfc* ; Eya&9 0 7 4<hiH#BB9 0 7 3 £ 
«9 0 7 5£0>8BAtiJ#|flS9 0 7 6 t-tn&*»JSf-5fiB« 9 0 7 7£» 

25 $a&$ 9071 fcfflfcfcfit$*&sgff fcjB/fcrs £ ft 
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40 



(ft 3 (ommmm : mmmtA i s i *mm 
io it. j**flMbj&*a*nTv>*. 

20 sa«ftia«t&a;T?tt, »«M^iRi^©i»*©«!iifi^ii*o, mmmrno 
iB^^tt, mi ©flB&ffir»« & ffl ^ § * -r Ksi^KSHii *mn*> 

2 If 7 0I$W¥ 5 2-7 8 40 3 Tte|B®f5£«KM4£|R|±£ 



WO 03/078685 PCT/JP03/02901 

41 

4A(D^1 4B - 1 4BT^JofeifSgll 4B(C^$tl^)J:-5^^^r.a.7 
-Ml 5 3 4£T3;itT?«<D#££&<T (#Hi§2 0 01-101644 

$©ttman*i;&nTv>s. a«£*K-rfc«>K:Bii4A&tf 

10 1 4 B t^Tck o fcttatetfc^aBfl- 15 3 1 £ 1 5 3 0*6& 

S^^a^HWcf WSBte&^SBSH 5 3 1 

tK 01 4 A^-Tcfc5^Wtt^©B^l 5 3 2 tttatt^wraiHl 5 
fc®S3Sr ffl ttHJf £ B G W $ ©tttttt«tt###fc U ^-©^ $ Jg £> 

mhtmrn- iooi ^j&rrs. 
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m 3 \Z&^T, 3 0 10 3 0 11 KTMM A, 3 0 12 ttttitt&JI* 

5 3 0 1 3 teTi&H B , 3 0 14 ttiB&Jl* 3 0 15 \tU®m* 3 0 16 mm 

01 5 ARtf 1 5Bfc*^T, 1 6 2 0 1 6 

2 1 1 6 2 2 1 6 2 3 fcM»i&J« 
&<DmmT*&Z>. 015Bttil 5A©il 5B-1 5 BT3Jofc$r®iaT& 

10 S1S3 0 1 0©±l:> ASfcTifclf A3 0 1 1> W30 1 2, TifiSB 

3 0 13, gBM 3014, 3015 &££>l»Jf 3016 #S@3g£tl 

t*d, mznkmvkm3 o 1 2fcfcwrwu hi 5ar# i sbk^tj:^ 

#«ttt«g«l 6 2 0Mt»l 6 2 l^SftrK ^-n&ttttlKtt-ft:©© 
gl 6 2 2*tl~9 nm©|gffl0^ftl^T, tttttt«Ht#©KIB 1 6 2 3^ 
15 3-10 nm©HB©^Tft^©teT@aB£nW6o d*l6>©ffctlfijU 

muz&ifzmm&i o o i©jsi©#**£bT7;i/5:i£A, &2©*m£ 

±ia©T*lA 30 1111 S&3 0 1 0 £tftl&ttl 3 0 12 ^©Mfc»W- 
6nfc*H*fc«2HfiU:0#«tt*«ll^6feD, &M&J13 0 1 2fc45# 

0, *^EiRitt&«!lffli'r*fc«)©!S:ai'ba5c:t*«ff*Lvs. pt, p 

25 d, cu, Agfo£*&ftthit&mmmKz>z.ti)W&is<<\ %m 
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±fB©T^HB 3 0 1 3 tt, fcttttJI 3 0 12 tWMm 3 0 1 4 tOHIOtt 

W6nfc*«*fctt2«^±o#«tt#«iw>6feo, ems o 1 4\zm 

5Elfttt&tt»*tSfc*©^*fi5^t3W*b^. #(^> Pt. Pd, C 

1 1) ®> (o o i) m<D&5\zmfo&*nititx&<cttfiff&vK. 

±«3©£K3 0 10H ^Di^TO^'bOT'^n^fOckd^fe^Tt)^ 
pJtr?&£#, flrfctf?:** T;l/5^^A, ^7^7^ Mg 

±|B©fc8ttJi3 0 1 2fc*N*T, #!TOl 6 2 0Hy'j3X 

»4»T!07--;Wfc«k*»^*ffl^Tt>J:v^ Hot. U^BW*^ 

16 2 l©tttttt«tt#tt, CoF e> N iFeM^&5©^U». 
*«ftfiS«l 6 2 0O'>'J3>MH A 1, S i (x = 0. 0 1~ 
0. 2)T?fc£2:£tf$F*bV>. *fc> Ilft^mMrefc^^fc^bC 
(Al, S i,. x ) y 0,. y (x = 0.0 1~0. 2) y<Dmm\zv&j£Tz> 

t>©Ttt&V>. 

. ±IB©IB©1 3 0 1 4 Co so Pt 50 , Fe l0 Pt„, tfctt (CoFe)j, 
P t.ftirt^tmi.aWlttWU l~9nmSg©li#©Rft^ 



WO 03/078685 



44 



PCT/JP03/02901 



fcZ>(DtiW£L\,\ £tc, mmmtlsT, M^t,., (M=F e, Co, Ni) 

3^6.0. 7, .fcDSfjlfcttO. 4j&>£0. 6W; 
_hfS©.&SH 3 0 1 5 #KDLC M Vt> H^-f 

tt, TIB016 (a) XHAS16 (d) Xg^T 3£<t£#$fc£T<5. 
16 (a) Xg:»«±lcT*JfA*^-rs. 

i6 (b) nmmz. #¥&viMi*<DTjv$-v&ti'V3><Dmmnm 
(D®m\z&y), mft&mz7)i$~v&*±fcftt?%&ftmm®frtm&vt 

i6 (c) xm:mr)\<$-y&*±mt?z&ftMmmz&ft$mm 
i6 (d) xs : mmm±.\Zs t»ib\ gm, ^i^otou! 
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1 6 (a) Xg:T*l«X@ 

»g±teT«!A*#Jfc'f*. TmmAQ&miZs Pt, Pd, Cu, Ag 
1 6 (b) XU : 7;P$^^A'>U3>S^IS 

Ell 2 fc^Tfilfc:, 0 1 0±tMlfcTtlA3 0 1 1(D±\Z, # 

20 D> 7M^Aj/'J3>I 1 8 3 5£fl»T3o 7M^A^U3>11 
8 3 5*4, 7)\s$~V&*±J$fttT%mfcfrbteZ7)V$-V&#ftmfefo 
l 8 3 7t, ^ommvz'Vuyttfcftt't&sVnyffimi 8 3 8*>£8I 

V>T, 100 3#Sfc 2.0 0 Zijl7,n*j9 x )>#9- i fy hT&3 6 
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-y? 0 0 3±^vU^>^y7"2 0 0 2*mr%>Z.t!?Mj8,iEtl%. is 

20~70atomi c%T&9, $fSb<il2 5~6 5atomic% 1 $ 
6fc#£Ktt3 0~6 0 a t om i c%T&So ->U SflSHrt 

T»n«, ^U3>««rtfc7;i/$-^A©tttti^#*«^«:bfc7;P5-^ 
. g#a&&£LT«u 2 o orenrabo* $f*b<«i o o'cott 

^©«fc5^^T7;i/$nC7A->U3>lS:^rs<i:, 7;PSr:££ 
K7)),*~Vh><Dmmi~i 0nm.W, KHItt3~l 5nmTife5. 
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A*±^«k1-«a^d^»:S7;P$-^Att^*ji#l 8 3 7 <t> ^©^ffl 
©$/U3>*^^fr5^U3>«*l 8 3 8^5. 
15 7^5-^Amt§fettiMl 8 3 7©8J£fcl\ 7;i/5"^A^i 

3<DftftMf&Mz&\,*T7)lSZ-?A(Dm&tf8 0 a t om i c %£U. 
K«90atomic %EU:a«3i:LV>. £©»-&, ttfcMte»«rr«ric 

ti«, 7;i^-#A, 7;i^>ft£©&S©^£^LTfc£^ 0 75: 

25 t omi c%U±, $?£L<te8 0~9 8 a t omi c%, $Sfc$F£U<te 
9 3~9 8 a t omi c %#M£bV>. 
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£L<fel\ £©<h#©£tf7;i^-££©it@kU~9nmT&l^ -tOtttt 
7;i/$-C7AM©MHItt3'-l OnmT^S. iine>©Ifi&£ri9fiifcl:7;i/^~ 

±iB©7;i/5 =tfAtttt*fi#©HHfctt 0 BSA/W* S^U 3 >«« 1 8 
3 8(1 ft«ifc«tt#©«BBft*D"Htr^tt#»*635i:«*«tt<H«t&*. 
5"J3>I«1 8 3 8, -rfcfc"5#8tt**fck Al.S i,. x 0*Ufefe6fc3 
©«U5. x = 0.0 1~0. 2>$?£b<«0. 0 2~0. 0 7^t. 

i6 (c) xm : ft^jtaj^sttttttottfrfciwi-rsxe 

MIB7;i/5-^A*^^fcT§S^ii^^a^fiStt#t-*^ 
8£-tt, »»tt+fc«*UT7;P$r:^A*^^fc*r«tt s R*JSaP^©* 

>&»^sr7;v5-^A©**»^t-»ttfc«*t**ctT7;P5-C7A 

j&T*. ^©i^t:il 5/U3>*#©BMfcfe£jfc3n*. £©*§£. ffirSS 
TfelBJfc#fc<. 0. 3mo l/l-7mo l/lftffflnJM5, 
1A1 1 t©«*tt«JpV5«Pfctt, 2VOTT&S££JW£LV>. 
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Z.ttfi7?%Zo&\Z. CoFe.N i F e ttfto*©^6#ATt3»T*5. 
Z\(Dt%, TJ6MA3 0 11ft W«ot0^tl4f«tl/t, 

mm&Tftmisrcms, mm^H(o±mzmnmvrcm&^mt, 

ms (2m¥-i%<D¥Jjffl ttlnraOTI:t§^W^UU, 

16 (d) Ig:Ktt«ttl±fc, TifeJIB, CAM, ft«M£«fctfiHiMi 

±IB©T«&MB©«lW;tt^Ay^U>m ««M©/dMlttCVDSt, 
7 ^ 'J >^i:i D f - b ^. ¥M&££ttttftcz>JK& 

ffl US Edife EttMfc^Ttt* #3B^©tt»H4Mfcl§M8© 

filifi^ST, W^Co 50 Pt i0 , Fe M Pt sr (CoFe) 50 Pt 50 

8 £^r«fc 5 \z, ±&mmmimm®fc8 o 6 ifiWten*iRo»*5L*« 

H 8 0 6 3, ^-*-fc£<D!&I&$Jt«fi % -fi^aiel^ KM^r- X 
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mtmmmn£mm*mm&wmwtVT%^z>\z\t, m9\z*t 
mz, M%mmm*kmm9 o i 2 &9 0 74^1^9 0 7 3 1 

mU9 0 7 5£ftS&Affl;&S&9 0 7 6<h^n<5£&$rt <5g2g§9 0 7 7 §f 

5 is©^^eTfeBiigT?*s. 9 0 7 

^mmmmAzmmx^^iinmmmzjtCTmitm-v&n^ < x 

10 $tt$g 

1 0 0 0 ^^Sbm{3M^^Ml/T^T;H7$^bm 
KT^TtBETS. KTTli, #§ig&l 0 0 1££^T> ft#©SB**£«jfc*r 
15 3fgl©*#ft<hbT7;i/$~£££> *©J3D£lRDHtfS«K:^U3>&ffl 

&<D£T<Dmmm\z&^T%mu-v$>Zo 

£?\ X/^*U>^i££#^T> #7XS«±fcPd2 0nm£jfflRbfc 
20 ±fc, Al S i^#*5 0nml$|||bfcfc©*Jp«Ufc. £©££, A1S 

25 TRfc*U 4nmOt;*-;i/S»jJlfc. £©££* *-;Ujffi»fcttP dM 
tfRffibW*©"?, ;Ln£Mi:bTZnO©tt*j$fltf|gTfc*. 
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a i s ij-s-fc-fr&mwv. mj£-o. swft^tco zwm&mmz, * 

t<\z, fcmmXteK'tJMmmMMtzO. 0 0 5mol/lgto 
Z n O©/t;^^e0W%t^«}: D *tt»*&©58* 

«IM!(;filt§ui«iT*tfc, nnte> a l s i 

15 Mfflvsmx'&Zo 

intern 2 '.ffl&^fux) 

^7XSfi±tP t 2 0 nm&j£KLfc±K:, A 1 S i#|ji#:£5 0 nm/& 

4nmT^©MHStt7nmTf*ofc. £tl£\ «K*»«7mo 1 / 1 > 2 
OX+fcT* «BE2V$WiPbTM»ft:SfTofc. *©J6*L ttttT^n 

^a«mui»***u ^U3>$#am$n; *»?Lfc*?-s (ai x s i,. x ) 

Mlmol/1 +T2£H«*U «WL©tf»O^Hb*firofc. JUTC, 
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£?\ N i ¥ eOftm\zmtm~y*r)V (II) 7**J«itafflHft (II) 
77kmW£l : lTM£lstch<D*mb. 2 4mg/AgCl#Iit; 

(I I) 73fc»4&0. 3mol/lt6tftSiiO. 03mol/l£ 
10: KOg^tt-effifflU 24'CTAg/AgCl#W3lT-l. 5 

(3dSM3) 

iOt^I^CuckDPt, Pd, Cu, I r, Rh£jl&U #5 nmSU* 
tMUt^TCAlS iiM(Al S0 S i M l(Al 50a t omi c%, 
S i 5 0 a t omi c %<£&$)) £2 0 0 nmj*J&bfct>©&*Pfi&L&. 

^y^U^-^yhfctt, U%4-(>^ (1 0 1. 6mm) (DR^OD 
7)V5.-VJ±9->?y h±fc % l 5mmft©>/U3>^y^6tfi:@Vifct>(D 
fcJliUfc. 7/V^U>^mt RF««S^ViT, Ar«l: 50 sec 
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m, tkMRtJ : 0. 7 P a, $A«:*J : 1 kWtUc. Sjfilli^I 
(2 5*0 tVfc 

t>©T?ttfc<, x/xy^u>^*ftfc:«tD«ft:U a i s i »©»&&«&?£© 

y h±£7;|/^~£A^y:/£»V>fc&©"et>&V>U ^Ua>t7;P5^ 

0fiHtt4nmT?£*©ISIIBfcJ:7 nmT?»ofc. 

ll*7mo 1/K 2 0 < Cf^T, ®JBE 5 V£EPinbT|5§1i 

mfr£n> qmnzttz (Ai x si,. x ) .o^mtm^ntco 

&'P<DffiZgfe$>%b<D<Dx = 0. 0 1~0. 2©lltW:i^lf 
T¥PJLfc. zKBMfc^MJ£A*»Jfclmo 1/1 *T?2$HBMtU 
W?L©J^SP©^-'fk^fToy u Co £©££, Pt, Pd, Cu, Ir, RhI 

fe&*mmmm%mzttVT coon ^irucbbi^ut^o, ^/^-jhssb 

Kll3V>T&*Pt, Pd, Cu, Ir, Rti®rt*BfflbTftfffc3Mittfc#o 
UU:, immtbTTi&mtfP t ©KWlC««tt#:T*SC o PttFeP 

t£fflft*fcas*bfc. Cop t©«3»K:tt,iftfl:a4»6*ft*o. 

0 0 3mol/l*^5mlt, iSSWh (II) 7*ft»0. 3m 
ol/K »30g/K fl£RT^*$/$A77K»to 5 Og/1 
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M2 5ml^U 2 4 c CT$fBbfc. F e P t <DWM~Cfo, ±IBCoP 

mmt, &±.<D®m* izTpmmtbT a g/Agc 1 &ji^t> -2. 0 

6 V, -1. 2V, -0. 6 VT$#L&^6>fro£o 

^±©^§«MtH^gm^^ (FE-SEM) Tm§rrsi«L 
10 CCoPt, FeP t^n-^n^LT^Os ^M^Som^^iO^-/* 

15 ^2 





-0.6V 


- 1.2V 


- 2.0V 




0.09 


0.52 


0.80 


Pt« 


0.91 


0.48 


0.20 






-0.6V 


- 1.2V 


- 2.0V 


Fe&j£ 


0.06 


0.48 


0.77 


Pt&Jjfc 


0.94 


0.52 


0.23 
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-2. ov\z&^T\$-tft±£<, li 0 mwmm<DW.m^^<rnx^ 

fro -1. 2Vfc:$3V>Tft> illCoPt, FePtt^Cf cc (0 0 2) 
-1. 2 VT-«*fL£f£i|Sf£, Hta«t», CoPt^7 0 0'C, FeP t£6 

5 ox;r±ftT-~)\'Vtcmzn&x®®ffimi£*ff*Dtc 0 ?z>t, -1. 2 

VTtt^Lfe^^ViT, CoPt, F eP t th\ZLl 0 mm& (0 0 
1) £ (0 0 2) (DV-ptfm&Tttc, CoPUd^HT, JCPDStt 

fiv>T&o> SD^©<a©^sn?»ofc. FePtttt?4raofc, * 

It, T«Ji*»P t (111) BTrifcSfc'&fciu L 1, ^MiJ^OCoP t (1 
1 1) #«$fcttfc!gm£££j&>6fc, T%/1&P t (0 0 1) \z?z>z\t.x~, 
L 1 0 M'mB©c|ft$S^SiS^^^^Bai^$^e:<t^^-e^s o 

#£i«ra3\ IBM ©T^©T^1 jWSflU «KfiT? Z>m<Bt\z r> ^TH»J 
TOltUTF e P t fc/flV^&fclfcoHTifc^a. 
aJ*3ft©F e P t 5 nm (mm) LI, £JW*ift©C u P t 5 nmi, L 

i j mwmoF e p t j 5 nm**tt*-n«i* \z&mu ^©*rr^xk:x 

/ty^U >^j56fccfcDA 1 S il#j£#:£2 OOnra^llfc. 
cn6 3O0liW&lia6«li:R*©*frT|»«»ftUfc. dtlttP tTiik 

Mv%&£nmziEijmmm*mmmmijfii\zm$i d > ?v 
m^bfco li 0 mmm<Di§i&\*. ^ocmmmmu^zm^iL 
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t £^/*-M»K:3fe*Lfc. Z\Z\X\ FePtOtftlt mt&&®67k 
mWO. 0 0 3-mo 1/ l7K$$£5ml « (I I) 7tKW0. 3 
mo 1/1> «30g/K 55tmT^^^A77j<^5 0g/l^^§ 
7jciM2 5ml £|i£U 2 4t«lfc, 
««P«, ^±<D^W::T#BaJI<hLTAg/AgC 1 *m^T, -1. 2 

xmrn^mk^m^ ii:f ccii-FePt (002) ©tr-^^u 

£?to£. T3t> Ll 0 «J^itFePt (0 0 1) t (0 0 2) <D\L°—% 
#m£tL J CPDS^^^^*l^i{sf©|e!^f^itT^IET^>i:^r#:08 0% 

^s^e^i^^ c whw^t^s z. himnx%%* 

i 0 ^Mim3tFeP t©c mmmmw.-jjmz$&ift?z>z\£-t)mmxgz>o 

*mmmx\t. mn* <D%mm<Dmmzmz>%-w. , ®LW. nkM&fcWfrvm 
m-jj&tmfa^ 2$\z*<D®&htct>2nz>m.m&ft (li 0 mmmm.) $ 
ftomfo&izMirz *> (dx$> % o 

n»j3o^a^ (l i 0 mmmm) 6 0 5 1©* m 6 a) £wc> « 

B©I» (Ll 0 8UWfj£) /#a&#6 0 5 4, £fctt^6C<A«£te 
fls:(Ll, &Mi)1#j£) /t™$#6 0 5 5, 6 D©TO£#: (Ll 0 i 

mm&) /#W&.fc 6 0 5 4 /ttt&teft 6 0 5 5 , *Tc\m 6 E ©TOttft (L 
l.'.mjftifi) /$tt«#:6 0 5 5/#Mi#6 0 5 4, 7 F<Z«& 
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a i, mmmm) 705 6 a i, simis) 6 0 5 1> * 
fc«ia 7 Gvmm&fc <l 1 0 «fl«j*it) 6051 (l i % mm 

it) 7O56fc£0»ffi£fc3d£)OTtB*C»a. 

*?\ *»«3fc^"TJ:'5fc1B«Ji©T«©Til!lJiK:P t, Pd. Cu, I 
r, R h ^n^tliffl Ufcf «ffl?L^t5^§ 5 Of f b, |iC 

««tfe©BfiItt, T%S©££ftfcttT£tK (0 0 1) SfcSBlSlb 

3:1*, «tt#:<i:bTP t*WrSfc»fc,«L-fba^»67lcSH»^&3fc-BO. 
0 3mo l/l*»lft*ftfflU 2 4tTAg/AgC 1 #JRff fcftlsT— 0 . 
5V©*JE&BPi»l/r«#bfc. 
tt»tt#tbTtt> NiFeOTU Ifctt- •/$-;!/ (I I) 7zK*B<»£i» 
(I I) 77kfn$l£l : ITiB'&U -HIX 2 4*CTAg/AgC 1 #H 

Sfe> ±K©P ttNi FeOtf^ 1 : 1 0Tl^lfcl^HT> Ag 
/AgC l#«WSfc»bT*«tt#:|i©i:*tt-0. 5V, Wm#M<Dt% 

fRjtfcc (0 0 1) BBfrLT£D, JCPDS0f&*K8*>&©®tf3&fln? 
#lRlfcf c c (0 0 1) EfabTV*5££j«BT#£. 
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SFePt SiiiPbfc*&©XjSlHl»ffci;Sl!gmS^ , r. F e P t 
f»iS0!3, 4£:fctt£fllil&#-l. 2V*/Bt^ fO^RTA (Rapi 
d Thermal Anneal ing) T?6 5 0t2mi nftibT^S. 

B6B©<fc5fc8ric©«£\ 0 0tJTll*IB7-— 

«*fc£te**0P ttFeP t©ttsa»*«3i*, B7G©«fc5K:fc*c: 
£ *-$m bfeo F e P t ©#l$£--*f-*T&< F e ^ji^JlcT^iltT, 

LI, «MiJ#lifiFeP t 3 *6©®3rfc:-*ttfc<,Ll Q «SiJ«jfiFeP tfr 

s© (o oi) t (002) ©tr-$^e>n, ^© (o o 2) @3[rj©*§s& 
15 it&mtisT, tt®m*itvfrt%<Dtt,*%3\z7jk~f. 



S3 





Pt©& 


NIFe©& 


Pt/NiFe 


NiFe/Pt 


Pt/NiFe 


NiFe/Pt 


1 


1.10 


1.03 


1.02 


1.02 


1.01 


1.00 



eu^o, mMottmommzbtoT* imam* wmmmwtmt 
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t (ooi) m\zmmm<t&, -mkitvx^, hv<\t-3mitm^B 
(m«j6) 

s imm±\zrmmugo (ood ^±\zNiFewmm^mm2fim\z 
f&m&. p trmM^M^t^ xm®m^Mfa&w.ijfoiz (ood @a 

VTfTVK !B#Jf©##»fifcb&. £fc> FE-SEM (tt^ttSM^tt 

$ e>tc> teum ©m^L 1 0 mmm<DF e p t s^j&bfd^ &mm 

^^ji^^^lXDLC) $lf4nml:Ml/> PFPE (A 

zommmmmzm^ypz^y?? h%^T&m*ftot, p t™ 
oTtim&Mtfte^tmt&^zt, %d,mz>&mfs.wM<Dimtfo. 82m 

«#fcS»£©PW5 0S1. 0£bT, tt«tt»#fcV>»£fcJfcttb&»lt 
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*mm\z. m 8 \z*tMf&<»Mmmmm\zM?%h<Dx~&% a 
tm%^v f 8 0 6 3 tm%^y mm® 8 0 6 4 tm^mm® 8 0 6 5 
mmm s ) 

Mi3, ^»j7(cf3«fe<D^iBiis^B9 0 7 2{i mmomvxm^m 
9 0 7 4tmn®9 0 7 3t^xmti®9 0 7 6t*M9 0 7 5t> cms 

£:>&<C@38I9 0 7 7£&»Sg9 0 7 1 Mfefcff $gMgfi«firf£ 
±f3<2§£«J^t1i^ #fgBJ§K£D, Al S i(D$B#£ffl<^Tfmb 

t&JplCP t, Pd, Cu, I r, RhOVi-fn^^ffiU SMtt^t6]^ 
UT (0 0 1) @3[RlbTV^::tW#UT43 0, S&KlPt, Pd, Cu. 
Ir, Rh<D^-fnfr<D#M.&fcM> N iF e&M&ftm*mW?2>Z.t\Z& 
oTLlo^M'J^MP t (M=Co, Fe, N i ) ®Eftft<D@Bfatt£fa±£ 

&±.<d&? \z, *m<D&i&tmm%mz£ mmnt-zt\x%tdM&®. 

<D@3[S]14£$ 0 Xntz^U% 9 nm&TF V>fcMS&^,i3i^ 
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mm, mmmmm*>mm«!mrtoz. 

u^DPt, Pd, C'u, Ir, Rh*a^U & 5 nmgij* l;?|U 

TfCA 1 -S i GeMm&*2 0 Onm«bfc ! b©^iLfc. 

AltS i Ge(DMH £*te:ftLTS i Ge^3 8 a t omi c%T&o 

X/ty^y^-^htH, iS^4<>5 1 (10 1. 6mm) OR^CD 
A 1 ^— h±£l 5mmA0S i ^2 #C<fcG efy^2ftS#ftC 

5 0 s c cm, ^mjI^O. 7 Pa, $AfI# 3 0 OWtbfc. llfi 
(2 5<C) tlL 

t^i^-^htlt, A 1 &—>fy h±\ZS i iGefy^S 
fUlfi^fc'&OSffllrij&at, S i <hG e^y :/<Dfe$t£ffcTOu JinfclSJt 
$n5fe©Tttfc<» */1y*U>^£frE«k0£fcU Al-SiGe*Pfj£ 

flc©aric^Bfje©s i Ge^»ia5a^n^<tvi. ^-yyhttAi 

h±KS i £Ge^y:/£m>fcfe0K:lfi£T*fe©Tttfc<v S i 
Ge^-yy MCA l^y^fiH&fcOTfc&HU A 1 <hS i tG e 
gl/fc"fe©Tt>^. S i GeOfy^A 1 b±£fi^Tt> 

A 1 -S iGel©TOt HSfcwf £3tett«tAiat»M 
EJlRltioTfeD, ^©$M£B-5«fc5£S i GeimmZftftMfe&%& 

|BH»H:1.0nmTJboft. £ti£, «fflfe7K»«i 7 m o 1 / K 2 Ot^KT, 
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*E2V£ft;taLT»TOfc&fTofc. ttttAl*^iSn, 
S i GemimitZtU ft*l?L«*T«S i Ge*fc*#»fifc*nT^&. 

2MiIb, «tta©J*tt0J$Hfe*f?ofc. P t, Pd, Cu, 

I r, Rh«Stt#*gfcgfi;&fafc:#l,T (0 0 1) ^[SjfcgaiPlLT^D, 
-/*-^*«lC*V»T#*Pt. Pd, Cu, Ir, RhiBtfMLTJMffc 

EU, ftmWtLTTi&mifiP t ©Wfc*»tt#T*SC o PttFeP 

03mo l/l7jc*tt£5ml t, mit^JVVh (II) 77jc?P%0. 3mo 
1/1, «30g/K «Hft^*^£A7#ft4&5 0g/l*»S&**» 
«2 5ml4S^U 2 4t:T^/BLfc 0 FePt©|f7rlt ±!SCoPt 
«0«3/tJl/h«(II) 7*fll4feO. 3mo 1/lfcUfcfeCD 

^±0i^lIT#iitUAg/AgC 1 ^^T, -2. 0 
V, -1. 2V, -0. 6VT^b^efrpfe. 

$e>»c> 2:n6©tt^*i/4j[£m©^^>j«^7U-SffiViTSiSfc: 

j»±otttt«tti^ttuaHM^HMRii (fe-sem) urngtztmn 
^ne»© i cp»c:«ksa^^#f&ffofcjs*, T«ui©p t <o*m*mmT 
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^5fe^^n§ ZtfrZh, Til^P t (0 0 1) KLtZZtr, L 1 0 I 
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^T> F e P t ^JfcbTJfi^S. 

FeP t 5nm<hLl, »9J«IJfi©CuP t 5nm<hLl s ^l'J^5^CD 
FePt, 5rimfc*n**l*J*lO«IIU *0»r^Tfc*/tv*U>^» 
\Z&*) A 1 -S i Ge4i^#:£2 0 OnmJ&Jglbfco 

m<DM-e>mm, lEyjmmm^mmmm^zmmvxm, i-;*-)vmmz 
mistc mz, Li.iiiM^i zvcmmmmmumzmfaVT 

TtttttfL 1, ^*an?*3«Sfc*tbT, ratt#T&3F e P 
tSt/^^t^RUfc. F e P t 0**fctt> ift^be*R6zK 

fPtlO. 0 3mo l/l*»jt*5ml <fc> JliEtttt ( I I ) 7*»&0. 3m 
ol/l, ffljj&3 Og/K «^*~>^A77j<Ml3 0 g/lfr&fc£# 
it«2 5ml^U 2 4t:T&fflbfc. 

^±©WCT«tUTAg/AgC 1 §ffl^T, -1. 2 
VTtt3»£fTofco rnSOKfl*^ 1/4 m©^ t ; E> H 

©Rmsttl nm&nFT&ofco 
XiHlH!#r8!lj£0i&t3t ±fcf cciiOFePt (0 0 2) (DtT-^^b 

tc 0 cne>©stf*&*2+6 5 ot:t:+^7^-;vbfem^mx^iHi^f« 

fcfrofco LloSWMffiftFePt (0 0 1) £ (0 0 2) 0fcf-£ 

tfHStU J CPDSfc*St»*W^©lHl»f3l«JtT?«!iE-rSi:^©7 8% 

SUfrS, TlfcltbTL l, iMMF e P t $ffl^mii«WI:L 
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(l i „ mmm) 6 o 5 r©# cb 6 a) uwc b 6 b ©gfttttt ai, 

^I'J^B) /^JSStt^e 0 5 4, &fcttB6 C©«Btfe# (LI, £ftJ£ji) 
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©JBB £ £: 5 E £ flfiWC 
£f\ HJIB9lcw-r«k5K:B«B©T»©"F*JifcP t, Pd, Cu, I 

©«s*, mm'&ommt, Tmi©*^fcnx^o, (001) mk&irjl- 

0 3mo l/l*»«E*«fflU 24tTAg/AgCl#I®lMbT-0. 
5 V©^BE*MLTTOLfc. 

#«i4#£L-T«, NiFeOTU fiSB-y^ (I D 7*ft«3t« 
Btt (I I) 7*ft»ftl : l^tX 24'CTAg/AgC 1 $B 

Sfc»bT-l. 0V©«JE*fi«iaLT«#L.fc. 
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±B<DP t «hN i F eonmn* 1 : 1 OT^l/fcl^it, Ag 

K±ott»ox«lHl»ffcJ;*IS*K:«kD, P t 
(pjfcfcc (0 0 1) Elt]bT*30, JCPDSO»*tt»*6©ia»f5lftT 

^Cf cc (0 0 1) E[RJbTV^dt^TOT#§o 

§Fep t %ma\srcm&<Dxm®ffi\z&2>m%:*7ik'?o Fep t©*t*# 

teHWJl. 2K:*W-5«ji*ff-l. 2V&ffltr>, *©&RTAT6 5 0*: 

0 6 BO«fc 5 *$*"C7 0 0 < CT1^7^-;i/-r^ 
t. M&ffi&MilfoV t tFeP tODffiSfe^it^ 0 7G©«fc-5fcfc5££ 
F e P t ©la^S— »-Tfe< F e £»Jfc-f SctT, 

6U©iS** ffiSi61R*»^&V»«^fctt, L 1 0 ftgHftSF ePtO(0 
0 1) t (0 0 2) OK-^«J*6n, (0 0 2) ffifaoeftfclfclfcfltUT* 
tfc W £ 1 1 1 fc £ £<DJt £g 5 \ZmlTo 
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ZtfimWregZ* X/V^iJ>»A 1 - S I Gel3 0 nmS 

l$j|£& HHBftflS*afflfe»7mo 1/1*2 0"C, EPiattJE2VTfr^ 8BA 
iCDff^MU^:. £fc> FE-SEM (*#ttffiS£5£*3 l E#fc) 

SSfcU EMOWL'I'fcLi, fc»J«ifi©FeP tMc&» &&Jf<DDL 
C£3nraMU fimi^^bfc. £©J«#fc8«Ay h£ 
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6 * TifcJl T \zfflfc&ftM £ If At - 3 d t T* * § o 
(gffffl 1 3 ) 

£?\ #7*g&±fcP t £2 Onm, A 1 50 S i 50 S (A 1 5 0 a t omi 
c %> S i 5 0 a t om i c ^3 0 0 nm©J?£fcjfc)KLjfc. 

A 1 50 S i M Stt, Tll^Ml/fd7XlSllI, 7^hD>^y^ 
U >2fft£ffiVvr, 3 0 0 nra0l$l;«bfc, d*y hfctt, l£*14-f 
>^ (10 1. 6mm) 0HJg©7J^-!)A^-yy h±t, 1 5mmft(D 

£JE^T, ArSi: 5 0 s c cm, &«JE* : 0. 7Pa, &A®*f : 1 k 
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y h±£7;i/^~£A^y:/£«^fc&©Tfc&^U ->U3>i:7;P$nC7 

z.n*femm=?-mm. csem) *c«jrrsfc, ^sar^sb^-t^ 

fc> £#7;^3.£AglS#5 0 3 1 ty>j3>M5 0 3 0#>&&&Ift#S&j$ 
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«KT»Bbfc. *fc. Pd. Cu, AgT**fc#UT*>nW»fc»*WC 
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WBttttOIt&fcJ: 6nni, HQHItt 9 n mT* o 
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d £-e, 2 0 , C©I»*»tt (»« 7 m o 1 / 1 ) »PT±E©KfcHMi £ bT» 
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fc, 3MMltf*HJ£A (WO. lmol/1) *fc30ming 

*fc, MM1 30»*ttS/»J3>»»5 0 3 0W*S!»oTV« 

EMSssratKUfc. pci, cu, a g ymm fc*n/r t> mmzi&j&oi 

i Fe»$E£*PMIU ttJgffck 2 4tfAg/AgC 1 #MSK:^bT- 1 . 
0 V 0mjE£TOlUT@*Lfco 

&J&t£ft©ifi&te5 nm, KBItt9 nmT?*ofc. 

fcfc* $*H8ttJi±K:* T^l©MgO (0 0 1), $e>K:*-©_bfcP t (0 
0 1), SBfilCFeP t©L 1 0 §iI©DLC (^<^>h^ 

(Sfefffll 5) 

HI 4A01 4Bfc^-r^U*t©^^^3.7-M© ! b©^lit!|SfCtf a 0 
1"/<T, 4JcaW4S©JKJPtt3 0 0 nmTl-bfc. 
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*5PW5 0*»«l/fc. A' Sri. 0£bfd§£> B' , C <D*tl\ttn 
^tlO. 9 8s 1. 0 4T^fc. Z.n\*. OcattJi^ttJBttt^O^fcJ; 

(gfffll 1 7 ) 
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5MMB««»)gP8 0 6 2 tM%^v H 8 0 6 3 tJK&'v.y KMffi 

8 o 6 4tm-t^a^8 o 6 5>&*e>fc£giifc*a#:fcT£££T* 

WU8) 

Mia, «^ i 7 c««ftWiW4««tt» «M©abAn«fRrfiT**fc 

«K m 9 «fc 5 fc, MlE««BB*M-g1I 9 0 7 2t^t'J^9 0 7 4 
tS#«P9 0 7 3tmtH*^9 0 7 6 £«*9 0 7 5tJltl6.^< 
MB 9 0 7 7 9 0 7 1 tJR»fctilS«iaSB*^t-5 £ £#«J 
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m ^ o m m 

^ 1 (D®nt% 2 ©W©Ml^bT 2 0 a t om i c 
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2 fB«^(D^ix AW X ©$J 
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9. mmmmt, %immz$&®&zn%mmw<Dmtf, %2<d 

©OT^, ^|l©*f»t^2©*rW©^SK:»bT2 0 a t omi c 

7 0 a t om i c X&T©*£T**nTV>*»** 8E«©«IBr/t-f *<> 

10. WIBJ(llO#»^7;W5^AT*D, WB» 2 U 3 >* 
£ V* tt*> U □ > tyjR-^AOMt^?)!^ 8 &Z> Vitt 9 C1B«© 
ttMIBxWX. 

Lauras* 8 fts i o <DViTn^©^iciBmcDt8tiT r /X'r x 0 

i3. £Rnmz®M&ttn*%%vTn$n%®m7Mzr&?T, m 

1 6 . WB«ft©an±©W*'i>MS»* f 3 0 nmKTeftSW 1 3 
17. ffilfBStt©?L©&tf*2 0 nmOTT&SfifjfcJlll 3fr£ 1 6©^1*n 

is. mm&<DR<Dmttm£nmzm^T-&m$.mi 3^17© 
viTn*^ia«©«iir;H x.. 
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/KX, 

21. mfa±\zTMm£mmmm?zmmfcmnfcT*&-oT. m&mm\z 

«©Slfcfrfflfcc*ElRlbfcL 1, «JM^&fe*iBKtt#»»**tJJ:i: 

2 2. &fttt©ffl5*t©L 1 0 afliJ«jft^6fe«««ttfrfiS»tt, MP t CM- 
Co, Fe, Ni) *£j&fttTm&m2i\zmmv>mw.mmmmfco 

23. RL1, ftaiPJfi^SftSRfttt^W^ Ag, Pd, Ir, Rh, 
Cu, Cr, P, B©5^^<tl)l^±©7cimw?.i^2 1 
fcEtt©M«&l3iH**. 

2 4. Rfttt©«#©L 1 0 aBiJ«IJfi^6*5*«tt#:»»*»<«^ * 
Mfc#bTWfcJE^tt©»ftEW*Wra*a*T*S»^2 1 75M 

2 3©ViTn^©«fc|B*©Sift«5CI30*SE^. 

2 5. tttt«©»#©L i, mm^tt*mmim&itik<tofrft, f 
c.c«Kfi*fcttL i, aau«jftT*ai»*5i-2 inm2 3©v^n^©mtiB 

tt©££tt&flBftJ£#. 

2 6. l»WOfcc«S^ttSm CutN iF e©wrn*> 
Si^tt"5«ljt^6^D, L 1 , MW\fflMt$ft\tM 3 P t (M=Fe, N 
i) £fcteMPt, (M=Co, Fe) £±/&#£T5$^6>fc£if^>ii2 

5 \zmm<pmmmnMmm&o 
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27. «si*©ara©L i, tmmm&ifiFe, p t^fc^Fep t, 

&5ff#J12 6 £fiB£©£B^e&l£fc 

2 8. m&Vt<D&$<D±nftt>l : Mm\ZfrttT, F e 3 P t&£fc3L 1 2 & 
flfl*Hi/F e P t jfc&fcSL 1 0 «l!M(Kfi/T«Ui, £fc«F e P t^SfcS 
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2 9. «GWHiWrStt^U3>S^t'r-5Jitt, (Al,Si w ) r O 

X=0.0 1~0. 2<Dffi.m'e$>2>Z.t*&®.£?zmJkm2 1 

3 0. WL*HM$tlT^§ttt©MO¥^S^l ~9 nmOlffl 

¥^MH^3-1 0nm©«|BT*Si:i:*W»i:-r-5**«2 1 fcfB* 

31. tt«3FLWrsS iGettftttS^fTSJitt, (Al, (Si y G 
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uP tS4f^inLl, &HiJ$it, ft5VittM.Pt (M=Fe, Ni) 
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S*T*2:tft«rt»fr5»*]R2 1 $fctt3 1 £gBtt®£j&tt&gBft$# 0 
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FIG. 7F FIG. 7G 
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